The Zung self-rating depression scale (SDS) was applied to Japanese night shift workers of a rail way company in order to assess the prevalence of depressive state and clarify the structural characteristics of the SDS questionnaire.
INTRODUCTION
each with four choices of response scored from 1 to 4 points. Zung selected the 20 SDS questions according to the factor analysis of the other screening tests on depressive mood.3) Originally, each question consisted of different factors of depressive state, but factor analysis was not con ducted on SDS questionnaire.
We attempted to assess the prevalence of depressive state in Japa nese night shift workers and to clarify the struc tural characteristics of the SDS questionnaire. This could lead to a valid use of the tool.
SUBJECTS AND METHODS
Out of 2,394 workers of a railway company, 1,931 male workers were engaged in night shift work for four nights or more per month. The Japanese version of the SDS questionnaire 4) was distributed at the annual health examination in the spring of 1991. A total of 1,274 men com pletely answered the questionnaire for a response rate of 66.0%. Subject identification was made by employee number, which provided informa tion on sex, age, kind of job, and status or position in the company. The control group of 340 was selected from 463 male daytime workers. The order of the questionnaire was changed by placing depressive questions in the first 10, followed by 10 positive questions. SDS items arranged in this order were edited by Eiichi Itoh and have been used in psychiatry clinics in Japan, though mutual comparisons may have some limitations. Score is calculated by summing the 20 scores and then multiplying by 1.25 to give the SDS index.3) Severity of depressive state was classified accord ing to Barrett et al.5) Internal consistency was assessed by Cronbach's alpha coefficients.6)
RESULTS
The average age of subjects was 39.4, ranging from 27 to 54. Cronbach's alpha coefficient for the target group was 0.835 and that of the control group was 0.848. Mean SDS index value was calculated by age, which was found to decrease with age (Table 1 ). There were similar tenden cies in the SDS index of the control group (Table  1) . SDS index of night shift workers was divided into score groups of 50-59, 60-69, and over 70 points to give distribution data of 175 (13.7%), 27 (2.1%), and 8 (0.6%), respectively, and those of daytime workers were 46 (13.5%), 14 (4.1%), and 1 (0.3%), respectively.
A two-way analysis of variance on SDS index examined age and kind of shift work. The former factor influenced the SDS index, but no interaction between the factors was found ( Table  2) .
Principal factor analysis of SDS questions by varimax rotation was conducted. There are fine factors over the initial eigen value at 1, and two factors were extracted by putting an appropriate Multiple comparison using Ryan's method was done on SDS index of night shift workers and daytime workers, separately. The underlined values were sta tistically smaller than the asterisked values (p< 0.01). There was no statistical difference between the mean SDS index of night shift workers and that of daytime workers in each age class.
cutting off point of initial eigen value at 2. Factor loading of over 0.4 was selected tentatively (Table  3) . Factor 1 was the group of 8 positive items, accounting for 16.7% of the total variation. Factor 2 was the group of 8 depressive items, accounting for 15.6% of the total variation. Four items, which did not construct a clear factor, included loss of weight, constipation, good appe tite, and friendship with females.
The two ex tracted factors accounted for about one third of all the variances.
Factor structure of the control group was almost the same as that of the night shift workers, except for Q.15 and the order of factors 1 and 2.
DISCUSSION
The SDS questionnaire has been widely used for the assessment of treatment outcome or epi demiological surveys in the community5,7) and in the industrial field.8) Internal consistency was sufficiently large in this survey and in previous ones.8,9) On the other hand, problems of the self-rating method have been pointed out,10) especially for extreme cases of depression.
In the case of mild depressive symptoms, one report criticizes the discriminating ability to identify depressive state,10) while the other supports the validity of SDS.11) Table 2 . Two-way analysis of variance of SDS index by kind of shift work and age. d. f.: degree of freedom, n. f.: not significant. Twelve items were basically classified into two: positive or depressive ones. However, eight unclassified items exist and the difference of his results with ours can be partly explained by the difference in statistical method and in item ordering.
CES-D (the Center for Epidemiologic Studies
The present authors attempted to clarify the factor structure of SDS, since few reports have addressed this issue. The 20 items of SDS were divided into three categories: the items were included in the two extracted factors and the remaining others. Of the four items which were not selected by either of the two factors, 'losing weight' and 'constipation' are somatic features, and 'appetite' and 'partner coping' are behavioral ones. It is noted that half of the 20 SDS ques tions involve such somatic or behavioral topics which are relatively greater than other depressive scales, such as the Hamilton Rating Scale for Depression, Beck Depression Inventory, and CES -D.10,15) Iwata et al. analyzed the factor structure of CES-D of Japanese workers17) and found three factors, two of which corresponded to the same category as in the present study. The residual factor was termed 'social dysfunction,' which was included in factor 2 in night shift workers.
As the effect of order change of SDS questions on factor structure cannot be assessed, the authors are not certain whether the two factors are likely to be chosen.
Typical or severely depressive workers are conspicuous.
Some of them are under medical control, but borderline cases or those with masked depression are not easily identified and appro priate medical guidance is often delayed. Under these circumstances, SDS will provide few false negatives, especially for male subjects.8)
Zung reported the factors influencing SDS from outpatient cases followed up for a consecutive six-month period of time18); sex, age, marital status, education level and financial status were found to have little effect on SDS index. Shima et al. applied SDS questionnaire to a nonpatient population working in hospitals and in the in dustrial field and found that SDS scale scores decreased with age.14) Age influenced SDS scores of a nonpatient population in this study, and the same tendencies were reported by Kawakami et al.19) Regarding the prevalence of mild or severe depressive state in manufacturing factory workers evaluated by SDS questionnaire, the rate was about two times higher than our study in spite of a statistically higher average age.8.19) Our study was conducted at the time of the annual health examination, and such a situation would tend to result in a decrease of SDS scores compared to a personal mail questionnaire as used in the fore going reports.
There was little difference of factor structure except Q.15 and prevalence of depression or average of SDS index between night shift workers and daytime workers.
A contradictory report has found that shift work influenced SDS scores of industrial workers,18) though decrease or in crease of SDS scores, frequencies and time of shift work were not mentioned.
By approximate estimation, the average frequencies of this night shift work were about 10 times a month. No effect of shift work was found, and the workload should be investigated precisely in the future. In any case, the relatively larger effect of aging on SDS index was also recognized by two-way anal ysis of variance.
